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Abstract

This paper aims to define the concept of time and justify its properties within
the universal context, shedding new light on the nature of time. By employing
the concept of the extrinsic universe, the paper explains the observable uni-
verse as the three-dimensional surface of a four-dimensional 3-sphere (hy-
persphere), expanding at the speed of light. This expansion process gives rise
to what we perceive as time and its associated aspects, providing a novel inter-
pretation of time as a geometric property emerging from the dynamics of the
universe’s expansion. The work offers insights into how this extrinsic perspec-
tive can address phenomena such as the universe’s accelerated expansion and
dark matter, aligning the model with current observational data.

Keywords

Extrinsic Universe, Time: Origin and Nature, Cosmology: Universe
Expansion, Dark Energy, and Dark Matter

1. Introduction

Just as the surface of a three-dimensional sphere is a two-dimensional manifold
(2-sphere), the surface of a four-dimensional sphere is a three-dimensional man-
ifold (3-sphere), providing the ideal framework to extend our understanding of
time. Time is often treated as a scalar quantity in physical calculations, but a more
robust definition of its nature, the processes involved in its emergence, and the
consequences of its structure have remained elusive.

In the extrinsic universe model proposed by [1], time is explained as the natural
outcome of the universe’s expansion at the speed of light. Since the universe is
modeled as a 3-sphere hypersphere, this expansion occurs along the radius, with

the surface extending outward in the direction of its normal. As spatial volume
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flows through the surface in the opposite direction, time emerges from this phe-
nomenon. Mathematically, this is described using both extrinsic and intrinsic ge-
ometry. The three-dimensional surface we inhabit is intrinsic, while the exterior,
viewed from an imaginative standpoint as an observer outside the universe, pre-
sents the 3-sphere hypersphere embedded in a four-dimensional, atemporal space.

In the intrinsic universe, where we reside, the time we perceive is proper time,
while external time is observed from universe outside. Conceptually, in the pre-
sent, both proper time and external time coincide. However, all observable events
in the universe occur in proper time, and external time is accessible to us only
through calculation. The speed of light ( ¢) never changes in proper time of in-
trinsic universe, preserving consistency with relativity theory.

It is important to emphasize that the concept of proper time and external time
being discussed here refers to the universe as a whole or specifically in regions free
from the influence of matter. In the vicinity of a massive object, there exists the
proper time related to the proximity of the massive object. In the vicinity of a
massive object, time passes more slowly than far away, at this point it acts by caus-
ing drag, slowing the expansion of the radius, this is cumulative and after a long
period of time it forms a deformed hypersphere, forming a cap in the direction of
the origin opposite to the radius. What we refer to as dark matter is essentially this
cap.

Seen universe extrinsic, the radius of the hypersphere expands in a normal di-
rection, but for us in intrinsic universe a portion of space, fluxes through the sur-
face of the hypersphere in opposite direction of normal. For this reason, in intrin-
sic universe time has opposite signal than signal of space dimensions, preserving
Relativity theory.

The expansion of universe is accelerating [2], considering the radius is c-t
and that C is constant in intrinsic universe the pass of time is speeding. This
accelerating is proportional of Ricci scalar of the universe extrinsic driving the
“want” to expand. This explains the inflation period but discards deaccelerating
period.

While the idea of envisioning the universe without time is challenging for us,
as we are accustomed to visualizing everything in a sequential, chronological or-
der, this model provides a natural and elegant explanation for complex phenom-
ena. The extrinsic universe framework offers simple yet powerful insights into the
expansion of the universe, the acceleration of this expansion, and the nature of
dark matter. All these phenomena are mathematically demonstrated within this

model and align with observational data.

2. Formulation

To support the extrinsic universe model, was used orthonormal space of four spa-
tial dimensions in the atemporal R* space [1]. In this orthonormal R* space,
we mathematically describe a 3-sphere hypersphere (r&®¥) whose surface repre-

sents our observable universe, which is referred to as the intrinsic universe. While
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the entire set of R* and the 3-sphere will be referred to as the extrinsic universe
and represent our universe seen from out side.

The components of R* are given by X"|n=1 to 4. The contravariant sys-
tem is described by u®=r, u'=r-®, u*=r-®,and u®=r-P. The position
vector is given by S (X i, X2, X%k, X 4I) , and the unit covariant basis is given by
e,= dS/éu” | =0 to 3, with the covariant basis given by a, =aS/ar,

a, =0S/00®, a,=0S/0® , and a, =3S/0¥ . The surface of the 3-sphere re-
spects r’ = Z::l( X" )2 , defined by the relation:
Xt = rsm( )sin(®)cos(¥)
X2 =rsin(0)sin(®)sin(¥)
sin(©)cos(®)

X4 = rcos(@)

(1

The radius r of this 3-sphere hypersphere is what was formulated in way to
explain the nature time and phenomena currently explained in an exotic way.
With a simple approach all solutions appear naturally. The radius r is equal to
c-t, where C is the velocity of light vector and t is the time elapsed since the
beginning of the universe with the Big Bang. The 3-sphere surface expanding in
velocity of light and from this process time emerges. Thus, the observable universe
lies in the intrinsic geometry of the surface of the described 3-sphere hypersphere,
which possesses three independent angles and, together with the radius, forms the
three-dimensional system plus time of the intrinsic universe.

In the structure of a pseudo-Riemannian manifold, the negative sign associated
with a specific dimension, such as time in relativity, reflects the qualitative dis-
tinction of this coordinate relative to the others. Mathematically, in a spatial man-
ifold that moves or expands, this movement occurs along an axis of displacement
perceived as a temporal coordinate. This temporal coordinate does not constitute
part of the spatial manifold’s structure but functions as an extra coordinate that
crosses the manifold’s surface, possibly representing a position vector or simply
existing as a non-participating coordinate.

This geometric relationship can be interpreted as a characteristic of the pseudo-
Riemannian metric, which features a signature where one dimension, such as
time, contributes negatively in the quadratic form. This reflects the geometric dis-
tinction between temporal and spatial coordinates, with time serving as the di-
mension that parameterises the evolution of the manifold in spacetime. While the
spatial coordinates define the surface of the manifold and can be combined
through rotations, the temporal coordinate operates in a qualitatively distinct
manner, ensuring causality and guiding the expansion or displacement of the
manifold [3] [4].

Additionally, this interpretation suggests that the temporal coordinate acts as
an external support for the structure of the spatial manifold, aligned with the di-
rection of global displacement. However, other coordinates could, in principle,

play a similar role depending on the metric and geometric context. In physical
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spacetime, time stands out due to its relationship with causality and the observed
orientation of the spacetime manifold. [4] [5] Thus, the negative sign associated
with time in the metric is not merely a mathematical convention but an expression
of the unique geometric role of this coordinate.

This makes it evident that the inverted sign relative to the spatial coordinates
arises from the non-participation of this coordinate in the spatial manifold’s struc-
ture, instead crossing its surface and interacting with its normal. Other hidden
coordinates, which remain stationary under similar conditions, might also exhibit
a sign opposite to that of the spatial manifold. Furthermore, the term “space-time
manifold” is not entirely appropriate in this context, as it constitutes a pseudo-
manifold rather than a true manifold. This distinction arises because a manifold
is defined as the set of coordinates that form a n-surface, and the temporal coor-
dinate does not participate in this n-surface, but rather crosses and merely exists
as an extra coordinate that does not participate in it.

The line elements describing the surface of this 3-sphere, describe our universe
seen from out side are shown in equations below and are used to construct the

metric tensor of the extrinsic universe.

12 1 22 1 2 3\?
ds? =—dr2+r2£diJ +rzsin2{u—J di] +rzsin2(u—]sin2£u—j£diJ
r rjr r rjir
ul
r

ds? = —¢? (duo)z +(du1)2 +sin’ [—J(duz)2 +sin’ [uTlein2 [%J(dus)z )

—C 0 0
0 1 0 0
1
ds?=| 0 0 sinz[uTJ 0 du”du”
1 2
0 0 0 sinz(u—]sinz[u—J
r r

where ¢ is the constant component of du’ and represents the dimensionless
speed of light number.

The Minkowski metric tensor 7,, is obtained in the tangent space to the sur-
face of the hypersphere, where the radius forms the axis connecting the origin and
the surface (past) and extends outward from the surface (future). The intrinsic
universe is therefore only the surface, with boundaries in both the past and the

future, and is perceived as the tangent space to that surface [1].

dS? =—(du, )2 +(dul)2 +(du, )2 +(du, )2

1000
0100 (3)
=0 01 0
0001

The flat spacetime geometry within the intrinsic universe can be deformed ac-

cording to general relativity, as described by the relativistic equations [6]. In this
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context, the 7,, component of the metric tensor, associated with time, carries a
sign opposite to that of the space-related components. This distinction arises be-
cause the time coordinate does not form part of the 3-sphere manifold itself but
rather intersects and crosses through it.

In the intrinsic universe of the 3-sphere hypersphere, the unit covariant basis
behaves as an orthonormal three-dimensional system plus time, deforming ac-
cording to the equations of relativity. In extrinsic geometry, the normal to the
surface of the hypersphere points outward A, in the same direction as the radial
expansion I =c-t. The expansion of the hypersphere within a four-dimensional
volume F results in a spatial flux against the surface. This flux passes through
the surface in the opposite direction to the normal, and time emerges from this
process.

The spatial flux crossing the surface of hypersphere 3-sphere without defor-

mation is calculated as [3]:
F :Is—r~ndA (4)
The normal vector of the 3-sphere without deformation is a vector perpendicular

to the surface at each point. For surfaces defined by a function P(X,,X,,X;,%,)=0,

the normal vector is given by the gradient of P :

n=VP (5)
Therefore, the unit normal vector is:

ﬁ=(2X1’2X2'2X3'2X4)=(ﬁﬁﬁﬁj ©)

2r rr'r’r
The unit normal vector fi at a specific point of the 3-sphere hypersphere is:

fi =(sin®sin ®cos ¥,sin Osin ®sin ¥, sin ® cos P, cos©) (7)

The area element dA in spherical coordinates on the 3-sphere hypersphere is:
dA =r®sin? @sin ®dEdOd¥Y (8)

The dot product —r-f is:

—r-A=-r(l)=-r=-c-t 9
The surface integral is:
F = [[ -r-r*sin’ @sinododody (10)
Thus:
F:—r4-g~2-2n:—2n2r4 (11)

The calculations above demonstrate that the opposite sign of the time-related
component naturally arises from the proposed model, and it also indicates the
direction time is fluxing. It also shows the four-dimensional spatial volume of R*,
—2nr* , which crosses the surface of the 3-sphere hypersphere due to its expansion.

This demonstration is valid for an undeformed universe. When deformations occur
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on the surface of the 3-sphere hypersphere, the normal vector shifts relative to the
R* spatial flux, slowing the passage of time by decreasing the volume that crosses
the surface [1].

At this point, it is necessary to reconsider the definition of the hypersphere’s
radius. If c-t is the radiu expansion, how does acceleration of the universe ex-
pansion in? The time we observe in the intrinsic universe is the proper time. How-
ever, when observed externally in the extrinsic universe, time will be perceived
differently. Intrinsically, the radius of the universe will always be c-t and ¢
will always remain constant. The passage of time varies, compressing and appear-
ing faster as the universe expands. Taking our current time of 13.8 billion years as
the external time, without contraction, for any earlier time (t), considering the
radiusat 7 (t asproper time) as a contraction of the present radius, using only
known relations from relativity theory, was written the equation below.

r
present
=y-r(r)..y=—-+ (12)
yr(e)nr=o ")
Since 7 isthe proper time, t is referring to the external time.

t-r

I

present

r

=ty ~r=t- present _ present (13)
r(z) c-T
r= t- rpresent (14)
C

This equation shows how proper time progressed from our perspective, the
proper time of the intrinsic universe, or the observable universe. As expected,
there was a strong initial expansion that rapidly attenuated, described in the liter-
ature as the inflationary era of the universe. Inflation is an observable phenome-
non in proper time, through the observable universe (intrinsic universe), as shown

in Figure 1 [1].

Gréfico de T(t)

4e+17 A

3e+17 4

2e+17 A

T(t) (em segundos)

le+17 4

0e+00 -

0e+00 le+17 2e+17 3e+17 4e+17
t (em segundos)

Figure 1. Graph of z(t) with constant r and C.

present

DOI: 10.4236/jhepgc.2025.111014

173 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2025.111014

Y. N. Silva

2.1. Expansion of the Universe

One of the key phenomena observed in the universe is its expansion, first calcu-
lated by Edwin Hubble, who proposed a constant named after him, measuring the
expansion rate of the universe. Currently, the Hubble constant ( H, ) is estimated
between 67 to 74 km/s per Megaparsec (Mpc) [2], varying based on the measure-
ment methodology. The expansion of the universe is predicted in this work, and
we present a new interpretation using the Extrinsic Universe model. Given that
the radius of the 3-sphere hypersphere expands with a radius equal to c-t, the
consequence is the expansion of the three-dimensional surface of the intrinsic
universe. The Hubble constant measures the speed at which two distant points at
a distance of one Megaparsec (Mpc) move away from each other. Knowing that
the perimeter of the 3-sphere hypersphere is 2-m-r, where r=c-t and t is
cosmological time, r is thus equal to 13.82 billion light-years according to the
Planck 2018 results [2]. One Mpc corresponds to 3,261,563.78 light-years [7]. Be-
low, P represents the perimeter of the 3-sphere between two points, ® is the
angle between the position vectors at these points, and r is the radius of the 3-
sphere. [1] These relationships are expressed as follows:
P=0-r
The Hubble parameter H , which describes the rate of expansion of the uni-

verse, can then be derived using the relationship:

H— O-r
dt
By substituting r =c-t, we obtain:
t
H=0.c-—
dt
Rewriting H in terms of the perimeter in megaparsecs ( By, ) yields:
H o e
c-t

Finally, for the present time t;, we define the Hubble constant H, as:

P P
Hg — Mpc = Ho — Mpc
tO tpresent

One megaparsec (1 Mpc) is equivalent to 3.083565553 x 10" kilometers, while
13.82 billion years corresponds to 4.3582752 x 10" seconds.

_ 3.083565553-10"

= H, =70.75 km/s Mpc™
0" 4.3582752-107 0 /s Mp

This formulation connects the geometric properties of the hypersphere 3-
sphere with the cosmological parameters of the expanding universe, illustrating a
clear relationship between geometry and the dynamics of cosmic expansion.

The result obtained falls within the range of experimental measurements. Fur-
thermore, by considering increasingly precise values for the age of the universe, a
more accurate Hubble constant can be obtained. However, the expansion of the

universe is not uniform, being influenced and slowed in regions with significant
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spacetime deformations on the surface of the 3-sphere hypersphere. In the context
of the Extrinsic Universe, this expansion is directly related to the time coordinate,
and the calculations assume a 3-sphere hypersphere without deformations. This

result supports the proposed model.

2.2. Acceleration of the Universe Expansion

The acceleration of the universe’s expansion is attributed to the presence of dark
energy as described by the ACDM theory [2] [8]. This work presents a geometric
approach linked to the curvature of the 3-sphere hypersphere in the Extrinsic Uni-
verse to explain this acceleration.

Analogous to other phenomena, it is intuitive that spacetime has an “elastic” re-
sistance to curvature. The gravitational constant reflects spacetime’s tendency to re-
turn to a flat orthonormal shape, where the Ricci scalar and tensor are zero, assum-
ing progressively greater values in curved spacetime [3]. The Ricci tensor was used
via the Ricci flow to solve the Poincaré Conjecture by Grigori Perelman using his
surgery technique. Ricci flow is a mathematical tool that smooths the curvature of a
n-dimensional manifold and uses the Ricci tensor with a negative sign.

The hypersphere proposed in this work has non-zero values for the Ricci scalar
and tensor, which we use to calculate the value of A while ignoring the effects of
dark matter and baryonic matter. Geometrically, the Ricci tensor and scalar rep-
resent the manifold’s “desire” to become orthonormal-flat again.

In the Extrinsic Universe, as the radius of the hypersphere increases, both the
Ricci tensor and scalar tend toward zero. This positive value provides the energy
for the observed acceleration. This perspective suggests that accelerated expansion
emerges from changes in spacetime geometry on cosmological scales. Analyzing
the universe extrinsically and disregarding the effect of matter, the value of A is
derived purely from the spatial deformation of the 3-sphere hypersphere. The fol-
lowing equation is proposed to relate A to the spatial side of Einstein’s field equa-
tion for the Extrinsic Universe [1].

Einstein sought the contracted Bianchi identity to describe spacetime and
maintain energy-momentum conservation. The covariant derivative of the con-
tracted Bianchi identity is zero, as is the covariant derivative of the energy-mo-
mentum tensor, satisfying the energy-momentum conservation law essential for
the perfect formulation of general relativity [3].

This work proposes that Ag,, should equal the relationship derived from the
contracted Bianchi identity, describing the Extrinsic Universe’s spacetime. The
tensors and the scalar in this case represent the universe and are bolded in the
equation to differentiate from those describing other spacetime curvatures, like

black holes or stars. Thus, the Einstein equation for general relativity becomes [1]:

1 8nG ..
RﬂV—ERgﬂerAgw = o T, Original
(15)
1 1 8nG
R, —ERgW +R,, -5 Rg, = & T, Proposed
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Considering an undeformed hypersphere, it is possible to calculate the cosmo-
logical constant without the influence of dark and baryonic matter, and compare

it with the measurements from the Planck 2018 results [2].
R =Rg, (16)

Using the above relationship, the bolded Ricci tensor can be replaced in the
proposed equation by Rg,, due to the particular case of the undeformed hy-
persphere.

1
Ag,, =Rg,, 5 Rg,, (17)

where, R, is the Ricci tensor for the universe, R is the Ricci scalar, g, is

v uv
the metric tensor, and A is the cosmological constant.
1
A==R (18)
2

The Ricci scalar R for the 3-sphere manifold case is given by equation below
(9] [10]:

R=C (19)
r
r =13800000000- 3600 - 24365 - 299792458 m
R = 3.524832286589-10"% m 2 (20)

A=17624-10%2m™

where r is the radius of the 3-sphere hypersphere in the Extrinsic Universe, in
this case, 13.8 billion light-years converted into meters [1].

The result is very close to what was measured. Using the equation derived from
Friedmann’s equations [8] and the known values in Planck 2018 results [2], with
Q, =0.6889+0.0056 and H, =67.66+0.42 km/s-Mpc™ [2]:

2
Azg[ij Q, = A=11056-10%m" (21)
C

This result was obtained by considering contributions from dark matter, bary-
onic matter, and dark energy, as reflected in the observational values of Q, and
H,.If Q, =1, all the universe’s energy content would consist solely of dark en-
ergy. There would be no significant contribution from matter (dark or baryonic)
or radiation. The repulsive nature of dark energy would be the sole influence on
the universe’s dynamics [11]. This is equivalent to the universe described in this
work, located on the surface of a 3-sphere hypersphere with a radius equalto c-t.
Let’s recalculate using this condition, where Q, =1 and the Hubble constant
H, calculated in this work H, =70.75km/s-Mpc™.

2
A= 3(ij = A=17594.10"m™ (22)
C

The value above is very close to the one calculated from the Ricci scalar for a 3-

sphere described in the Extrinsic Universe. It is interesting to note how the
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acceleration of the universe expansion relates to radiu expansion. The accelera-
tion, expressed through the Ricci tensor and scalar for the curvature of the 3-
sphere hypersphere, is the energy that drives the universe’s expansion, remaining

in intrinsic universe the radiu equal c-t, since what varies is the passage of time.

2.3. Dark Matter

Dark matter does not interact with electromagnetic radiation in a detectable way
and is inferred through gravitational effects in various astronomical phenomena
[12] [13]. The rotation curves of spiral galaxies show that the orbital velocity of
stars remains nearly constant at large distances from the galactic center, which
cannot be explained solely by visible luminous matter [14] [15]. Gravitational
lensing observations reveal deviations in the light trajectory that can only be ex-
plained by the presence of additional unseen mass [16] [17]. Cosmological simu-
lations indicate that dark matter is fundamental to the formation and evolution of
large-scale structures in the universe [18] [19]. The absence of electromagnetic
interaction explains the difficulty in directly detecting dark matter [20] [21]. The
energy content of the universe is approximately distributed as follows: around
27% consists of dark matter, 5% of normal matter (baryons), and approximately
68% corresponds to dark energy [2] [22]. Although the exact nature of dark matter
remains unknown, its existence is widely accepted due to robust indirect evidence
and its importance in understanding modern cosmology [23] [24].

The developments presented in this work contribute to the understanding of
dark matter. The deformation or curvature of spacetime that we observe, such as
the nearly constant orbital velocity of stars at large distances from the galactic
center, is dynamically constructed from a massive center in a small region of the
expanding universe. As seen in this work, we approach the universe as the three-
dimensional surface of a 3-sphere hypersphere whose radius is the time since the
Big Bang up to the present, multiplied by the speed of light. The time we perceive
is due to the movement at the speed of light of the universe against a spatial vol-
ume R*, and this movement drives everything in the observable universe, or in-
trinsic universe. The solution to the phenomenon attributed to dark matter natu-
rally arises in this context. A massive object that significantly deforms spacetime,
so much so that near its Schwarzschild radius, the passage of time approaches zero
for an external observer [3], will remain anchored at a fixed radius of the 3-sphere
hypersphere in the Extrinsic Universe. Similar to a button on a cushion, the ex-
pansion of the universe around this object will continue, creating a pronounced
depression, exceeding the deformation expected solely due to its mass. Beyond the
anchored Schwarzschild radius, any point in the intrinsic universe experiencing
deformation due to baryonic matter will cause time dilation, which will result in
slower passage of time, forcing a depression in the surface of the 3-sphere hy-
persphere, contrary to the expansion. This will occur dynamically and cumula-
tively, potentially deviating from the center with the massive object’s motion or

the movement of the excess deformation created in this process.
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The Schwarzschild metric for a massive object give the relation between mas-

sive object proper time and time for a observer a way [3] [25] [26]:

dr, = [1- ZC;M dt (23)
cr

m

The radius r,, is the distance between the center of the object, which could be
a black hole or the center of a galaxy, and a more distant orbital point. This dis-
tance is written in angular terms of the 3-sphere hypersphere of the extrinsic uni-
verse. Using the law of spherical cosines [27] [28], the distance between two points
on a sphere relates the angle between two vectors on the sphere with the dot product:

Substituting r,, in the previous equation and using ®-c-t, where t should
ideally be represented as 7, to refer to the universe’s proper time. However, for
simplicity, it is kept as t. Here, C represents the speed of light, which, along
with t, defines the radius of the 3-sphere hypersphere in the extrinsic universe.
© represents the angular distance on the three-dimensional surface from the

center of the massive object to any other point [1]:

2GM
rS= 2
¢ (24)
dr, = 1-—° gt
®-c-t

Considering that this massive object appeared at some non-zero time in the
intrinsic universe, it is assumed that there exists an initial r; for the hypersphere
at which the object began to influence. The equation for the radius of the 3-sphere

hypersphere, now depending on time and the three angles, must respect:

=t
(25)
T, =

-c
0

=[" - st
tr ®-c-t

tpresent 1t I _ s . _ s
w t(t _®-c) o In{«ﬁ+ (t ®.Cﬂ +t,

complete equation :

r r r (26)
Tn = \/tpresent '(tpresent _®_SCJ _®_s.c_ In l:\/ tpresent + (tpresent _®_SCJ:|

r r. r
-t |t ——=——|-——-In| Jt + [t —= +t,
° % ®c) O-cC 0 ° 0-c 0

The equation above describes how the surface of the 3-sphere hypersphere de-

Ty =

forms over time under the influence of a constant massive object [1]. The spatial
deformation caused by matter perfectly respects the theory of relativity. However,
due to the curvature of the universe as an expanding hypersphere, this defor-
mation becomes cumulative. Applying 7,, to calculate the orbital velocity of
stars in the Milky Way using only baryonic matter and disregarding dark matter.

To achieve this, was consider the time deformation calculated by 7, /ty e >
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where 7, isthe delayed time due to the accumulation of slower time passage in

aregion with a high concentration of baryonic matter, and t is the total cos-

resent
mological time. The numerical integration was used on pythopn and was consistent
with the results of above equation [1].

Calculations based on data from the literature demonstrate that the 7, /t ..
describes the excess deformation attributed to dark matter, which is, in fact, a dy-
namic accumulation of time delay. This deformation impacts the 3-sphere hy-
persphere, forming a cap in the past direction due to the universe’s expansion.
When applied to determine the circular orbital velocity, results in values very close
to those found in the literature, even though the circular orbital velocity is an ap-
proximation, see Table 1. For solving the integral, key data about luminous mat-
ter, the distance from the galactic center, and the formation time (t, ) of the mass
accumulation are required. In the present time, this accumulation resulted in the
supermassive black hole at the center and the galactic volume comprising the gal-
axy. Asitis a dynamic process of galactic formation, depending on when it started,
the accumulation of matter, and the relative motion of the galactic sphere con-
cerning the galactic center, the result is dependent on precise data and adjust-
ments, such as t,  and the amount of luminous matter in the orbital sphere [1].

Using the classical orbital velocity approximation, with acceleration derived
from the Schwarzschild equations and the newly proposed local proper time cal-
culated above. Here, M represents the mass, a is the acceleration, r, is the
radius between a point in the galactic sphere and the galactic center (often near a
supermassive black hole), G is the gravitational constant, t is the total time
until the present, C is the speed of light, 7 is the local proper time, and v,

is the orbital velocity.

M:a-rm
G
dz _ | 2-G-a-ry
dt c’r,-G
dr 2-a-r
—=1- m 27
dt c? @7)
_1_@2 ¢’
t 2-r,
Voritas =&y

Below was calculating some orbital velocity with luminous mass, distance from
galactic center and the time when the galactic mass start to influence the time
dilatation.

1[29] [30],2 [31] [32] [33] [34] [35], 3 [36] [37], 4 [38] [39]

It is very important to note that the formation time is earlier than what the
literature suggests. However, this remains an open question for many researchers.
The deformation due to the accumulation of time delay can be used to better un-

derstand local groups and larger structures in the universe.
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Table 1. Table comparing calculated orbital velocity with values from the literature. The calculations were performed using equation

(26), considering the variables luminous mass, the time in the universe when time dilation began due to the mass accumulation, and

the orbital radius.

. . Calculated Orb.
Region Luminous Mass Formation t Distance (r,) : cu; el ™ Orb. Vel. Lit. Reference
el.
Andromeda (M31) 10% of 2 x 10* kg 20MY 130kLY 266,477 m/s 260 km/s 1
Milky Way 15% of 1.84 x 10*' kg 20MY 26kLY 221,352 m/s 220 km/s 2
Outer Milky Way  15% of 3.44 x 10* kg 20MY 900KLY 51,442 m/s 50 km/s 3
NGC 3198 8.95 x 10* kg 50MY 156kLY 150,622 m/s 150 km/s 4

3. Conclusions

The best way to visualize the proposed extrinsic universe model is by imagining a
soap bubble, where the intrinsic universe represents the surface of the bubble. It’s
important to remember that this surface is three-dimensional with three angles.
Inside the bubble represents the past, while outside it corresponds to the future.
As the radius increases with time, the bubble expands toward the future, allowing
space to flow into the bubble, thus increasing its volume.

Similarly, as in a coiled steel sheet, the smaller the radius, the greater the tension
to unwind it. In the soap bubble analogy, there is also this tension, which drives
the acceleration of the universe expansion. If a point on the surface becomes
trapped for some reason, a depression will form in the surface.

This work introduces a new model. The model aims to be as simple as possible,
coherent with observational data, and faithful to current physical knowledge. It
serves as a gateway for deeper developments, while always maintaining the men-
tioned principles. And this work brings the time definition and its nature, other

works are working progress for different insights.
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